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AF3 A three-dimensional culture model for isolated murine pelage hair 

follicles in a type I collagen gel had been utilized to study the effects 
of selected growth factors on f i llicle cell proliferation and release of 
coi ] ciqenolytic factors. Cultured follicle organoids 

differentially express cytokeratins 6 and 14 in a pattern suggesting they 
contain cells of the outer root sheath, 

inner root sheath and follicle matrix. Using incorporation of 
[ 3H; thymidine as a measure of proliferation, follicle organoids show a 
peak of DNA synthesis between day 1 and 5 of culture, depending on 
p 1 a ting 

density, and then have a low rate of DNA synthesis. Thymidine 
incorporation is stimulated by transforming growth factor-alpha 
( TGF- . a Ipha . ) in a dose-dependent response. Only peripheral cells 
presumably of the outer root sheath, 

incorporate thymidine in basal or stimulated conditions. TGF-.beta.l and 
TGF-.beta.2 inhibit, constitutive ceil proliferation and oppose growth 
stimulation by TGF- . alpha . . Hair follicles lyse the collagen gel matrix 
when exposed to certain cytokines. Epidermal growth factor (EGF) and 
TGF- . alpha, stimulate gel lysis, but TGF-.beta.l, TGF- .beta . 2 and cholera 
toxin do not. Other skin-derived ceils, such as inter f ol li cu". ar epidermal 
cells, dermal fibroblasts, or combinations thereof, do not lyse gels in 
this culture model even when exposed to growth factors. Combinations of 
EGF or TGF-. alpha, with TGF-.beta.l or TGF-.beta.2 are synergistic for 
collagenase release. These cytokines stimulate release of multiple 
species 

of matrix metalloprotemases , but the 92-kDa and 72 kDa type IV 
procoli agenases and their activated derivatives predominate on zymograms. 
In cytokine-stimulated follicles, both peripheral and centrally located 
cells in the organoids express the 72-kDa type IV collagenase and a 
similar imrnunos t a i n l ng pattern is present in developing follicles in 

v i vo . 

Thus growth factors appear to work in concert for certain hair follicle 
responses and in opposition for others. These combined actions may play a 
role in different phases of hair follicle development that: require ceil 
replication and invasion into the deeper dermis. 
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AH Kpidermi s was obtained in vit ro after air exposure of kerat : nooyt e 

"ultares grown or. a derma". ecju : va 1 er.t . Sorr;e cultured were established 

f : om 

t-rir.ynt.it.: cai ! y d : ssoc : ated keratir.ccytes of either : :it er ! o; 1 : 1 a i 
epidermis or hair follicle outer root sheath 

. Ot hers resulted f r on, <:-<•:;*. r : i uga 1 outgrowth of epidermal sheet, out of 
skir; biopsies or i.air follicles, which were directly implanted into 
de rma 1 

equivalents. Whatever the- system used, a mu 1 1 1 1 aye r ed epidermis was 
obtained with an overall architecture resembling that, of human epidermis . 
However, depending on the tissue culture method used and the source of 
rieratrnocytes , significant differences were observed. The most striking 
finding was the difference in 67 kDa keratin expression: the only case 
where it. was strictly suprabasal and homogeneously expressed in the 
cytoplasm of the eel is, as in normal epidermis, was found in the 
epide rmis 

obtained from follicle expl ants . With the other methods, the expression 

of 

this marker was delayed and patchy. These results are discussed in term 
of possible intrinsic differences between inter foil i cula r and follicular 
kerai mocvtes . 
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